The innovation activities of foreign subsidiaries have been identified as an important source of competitive advantage for multinational corporations. The success of these engagements depends heavily on tapping host country pools of localized expertise. To achieve this, foreign subsidiaries have to overcome cultural and social barriers (liability of foreignness).
Introduction
So far the effects of globalization have been mostly experienced in the production and procurement segments of the value chain (Rugman/Verbeke 2004) . Now there appears to be a shift towards the companies' innovation activities and the opportunities from outsourcing and/or offshoring them. The World Investment Report (UNCTAD 2005) features this trend of internationalizing R&D activities. At the same time there is a growing stream of literature that stresses the importance of harvesting creativity across the globe, which typically requires "being there." Foreign subsidiaries evolve through their innovation engagements from homebase exploiting towards increasingly home-base augmenting mandates (Birkinshaw/Hood 1998 , Kuemmerle 1999 . They tap local pools of expertise and make them accessible for the multinational company (MNC). Hence, these innovation engagements of foreign subsidiaries can generate competitive advantage for the MNC as a whole.
To achieve this ambitious goal they need to become embedded in flows of valuable knowledge in the host country. While spatial proximity is almost a precondition, important cultural and social barriers remain. The literature has identified these frictional losses from operating outside of the home market environment as "liability of foreignness" (Hymer 1976 , Zaheer 1995 . In this analysis we focus on these "stranger in a strange land" effects on the innovation activities of multinational corporations abroad. More precisely, we derive potential stumbling blocks during the innovation process conceptually, so that targeted management recommendations can be derived. We suggest that liability of foreignness may stifle innovation projects and lead to the wrong project choices and/or budget overruns.
The existing research has largely relied on large MNCs or patent data 1 which only documents successful innovations. We extend this literature by testing our conceptual framework on barriers to foreign innovation through survey data on more than 1,000 German firms and their innovation activities. Roughly ten percent of the firms are subsidiaries of foreign companies; within this setting we devise a trivariate probit estimation.
The analysis is structured as follows: Following this introduction, section 2 provides the conceptual framework which we develop further in the analytical section 3 to form hypotheses. Section 4 outlines the empirical study. The results of the estimation procedures are presented and discussed in section 5 while section 6 provides conclusions and management recommendations.
Conceptual framework
The traditional view on the innovation activities of multinational corporations regards the global headquarters as the centre of gravity for developing new technologies, with subsidiaries providing adaptation and cost efficiency (see for example Vernon 1966) . More recent research streams indicate that foreign R&D units have differentiated roles within modern MNC networks, ranging from adaptation to host country tastes and support of production to more creative roles, which involve tapping into localized pools of expertise (Nobel/Birkinshaw 1998) . Especially the latter subsidiary role, often described as a mandate for home-base augmenting (Kuemmerle 1999) or competence-creating (Cantwell/Mudambi 2005) , has received much attention as it empowers subsidiaries to generate competitive advantage for the MNC as a whole (Birkinshaw/Hood 1998) . It depends not only on headquarters assignment but also subsidiary choices and the host country environment, such as the infrastructure, science-base and skilled workforce (Birkinshaw/Hood 1998 , Cantwell/Mudambi 2005 .
Feinberg/Gupta 2004 show that the prospects of knowledge spillovers, from both host country factor endowments and competitors' R&D investments, increase the attractiveness of foreign locations for R&D. While this host country environment is important, it is not sufficient to generate competitive advantage. Foreign subsidiaries need to evolve over time and develop the necessary absorptive capacities to translate these external impulses into successful innovation (Birkinshaw/Hood 1998) . Foreign subsidiaries enable multinational companies to develop these competencies by engaging in local networks (Gulati/Nohria/Zaheer 2000) and benefiting from the regional mobility of skilled personnel . Hence, developing and strengthening interfirm and interpersonal relationships is a major part of firms' foreign R&D engagements (Birkinshaw/Hood 1998) . The success of these engagements, in turn, is crucial for generating competitive advantage.
Becoming integrated in host country knowledge flows is therefore a crucial aspect. Investing in foreign subsidiaries with R&D responsibilities reduces the hampering effects from spatial distance but social, cultural, cognitive, administrative, institutional and organisational differences remain (Boschma 2005 , Ghemawat 2001 , 2003 . The effects of the latter are especially challenging in the innovation process, which relies heavily on tacit knowledge and face-to-face communication (Feinberg/Gupta 2004) . However, international subsidiaries face additional challenges compared to host country competitors in their R&D activities, as achieving local embeddedness needs to be balanced with intra MNC integration (Rosenzweig/Singh 1991) . The latter is a prerequisite for transferring knowledge back from the subsidiary to international headquarters or other subsidiaries (Hakanson/Nobel 2001) . This forces subsidiary managers to develop dual identities with the subsidiary and parent organization to advocate, communicate and coordinate successfully back and forth (Vora/Kostova/Roth 2007) . Our goal is to extend existing research by investigating frictional losses from a lack of embeddedness in the host country compared to local firms. We scrutinize their importance at different stages of the innovation process.
Relative disadvantages of international firms operating outside of their home country have been summarized as liability of foreignness (Hymer 1976 , Zaheer 1995 . The concept implies that firms operating abroad encounter inevitable impediments that host country competitors do not. Hence, liability of foreignness is a relative concept. It comprises additional or disproportionably high cost as well as neglected revenue opportunities (Mezias 2002a ). These disadvantages have four major drivers (Zaheer 1995) : Spatial distance (i.e. logistics, coordination, communication and monitoring across large distances and time zones), a lack of host country roots (i.e. higher learning costs), a perceived lack of host country legitimacy 2 (i.e. higher reputation-building costs) and restrictions from the home country (e.g. export constraints for high technology). Liabilities of foreignness have been identified at various firm performance layers (e.g. profitability, growth, efficiency, exposure to labour lawsuits) and in several sectors (e.g. currency trading, banking, automobiles) (DeYoung/Nolle 1996, Hasan/Hunter 1996 , Mezias 2002b , Miller/Richards 2002 , Zaheer 1995 .
The forces behind liability of foreignness are sociological in nature 3 and have structural, relational and legitimacy dimensions (Zaheer 2002) . Differences in languages and hence understanding are a major but not exclusive factor (West/Graham 2004) . As firms grow and develop within their home market, both the organization and its employees develop and refine certain skills, structures, practices and routines that reflect their social, cultural, economic and legal environment. Put simply, long-lasting exposure, experience and interaction produce a tailor-made entity that can function effectively and efficiently in the home market. This knowledge is largely acquired automatically at minimal extra cost. Substantial parts of host countries' social and cultural laws are causally ambiguous and not codified (Jensen/Szulanski 2004) . These factors make it difficult for foreign competitors to buy, imitate or substitute these specific capabilities on factor markets. Hence, their liability of foreignness prevents them from achieving the same levels of local embeddedness as their host country rivals. These "rough edges" translate into relative deficits in efficiency and effectiveness (Mezias 2002a) . The visible symptoms of these challenges are more frequent errors, unnecessary risks and delays (Lord/Ranft 2000) . A heavy reliance on host country management, staff and resources is not enough to eradicate the problem. The foreign company always has to put additional energy into balancing host country integration with intra-MNC consistency when communicating, coordinating and monitoring across national and cultural borders (Mezias 2002a, b) .
However, liabilities of foreignness are not the inevitable fate of every foreign engagement. Multinational firms can win these uphill battles through firm-specific advantages (Caves 1971) . What is more, continuous host country exposure and experience allows foreign companies to adjust and adapt while, at the same time, the host country environment gets used to the firm's presence (Petersen/Pedersen 2002 . Still, management recommendations on how to overcome liabilities of foreignness remain scarce (Mezias 2002a) . We connect the roots of liability of foreignness with a procedural perspective on the innovation process. In essence, we investigate at what stages of the process the effects of liability of foreignness are most prevalent, so that countervailing strategies can be targeted at these weak spots.
Analytical framework

Stages of the innovation process
We build upon a basic model of the innovation process as presented by Bessant/Tidd (2007, pp. 3-37) . It distinguishes between three distinct stages:
Generating innovation possibilities This stage primarily consists of searching and scanning internal and external signals of new technological opportunities, changes in market demands, new legislation or competitor moves.
Strategically selecting from these options At this stage resource commitments need to be balanced with expected outcomes, strategic goals and resource availability.
Implementation
This stage entails the management of selected projects including the effective and efficient provision of necessary funds, skills and knowledge with the goal of delivering new products or services.
We explore each stage to identify potential effects from liability of foreignness that differentiate subsidiaries' innovation processes from those of their host country counterparts.
Liability of foreignness at the idea generation stage
Idea generation is the earliest stage of the innovation process. Other authors have called it a discovery stage (Cooper/Edgett/Kleinschmidt 2002a) or fuzzy front end (Boeddrich 2004 ). All of these conceptualizations have in common that innovation starts with a broad and constant stream of potential ideas which have to be systematically structured and prioritized to increase the quality of the innovation inputs and hence the odds of success (Reid/de Brentani 2004) . It is a reaction to the basic challenge of innovation activities as inherently uncertain endeavours characterized by bounded rationality as well as missing, unreliable or strictly qualitative information (Cooper 2006 , Freel 2005 . Hence, firms need to search for innovation opportunities both internally and externally as well as on the technological and market side. Ideas need to be prioritized based upon their technological and commercial feasibility which is why most best practice models stress the importance of early, in-depth customer involvement (Cooper/Edgett/Kleinschmidt 2002a) . However, integrating customer inputs is challenging as their needs are largely unarticulated (Von Zedtwitz/Gassmann 2002) and assessments, requests and suggestions have been found to be frequently wrong, myopic or narrow (Frosch 1996) . Von Hippel (1988) suggests the identification and activation of lead users in this context. This requires extensive background knowledge and local experience, both of which are more difficult for foreign subsidiaries to develop or acquire. Deficits in host country legitimacy and reputation may further reinforce this effect. This should result in smaller project portfolios and an increased likelihood to fewer projects. Thus, we propose:
Hypothesis I: Foreign subsidiaries are more likely to neglect innovation projects than host country competitors.
Liability of foreignness at the selection and implementation stages
The ideas generated and structured at the initial stage need to be translated into projects with dedicated resources. This requires projects to be ranked and rated to assess which ones should receive resources and, if so, to what extent (Cooper/Edgett/Kleinschmidt 2002b) . This evaluation process is challenging for a variety of reasons: dynamic opportunities, project interdependencies, multiple goals and strategy considerations, unreliable or changing information and multiple decision makers (Cooper/Edgett/Kleinschmidt 2001) . Innovation management therefore typically tackles this issue by constructing a portfolio of projects. The intention behind this is similar to the idea behind a financial portfolio. The portfolio of innovation projects allows firms facing an uncertain environment to balance individual risks, align innovation engagements with overall business strategy and maximize the returns on R&D spending (Cooper/Edgett/Kleinschmidt 2001) .
The opposing forces of local embeddedness and MNC integration become especially relevant at this decision making stage. Harvey/Novicevic (2000) introduce the concept of global organizational ignorance to cross border interactions: an unawareness of relevant information and how to interpret it correctly. Managers are guided by past experiences given the contextual ambiguity abroad (Dow 2006) . Decisions are based on knowledge from the home market even when it is not suitable for the host country context. This follows decision making theory. Home country knowledge and routines are more readily available, can be related back to a class of previous experiences and guarantee consistency with previous beliefs (Harvey/Novicevic 2000) . These patterns should make foreign subsidiaries relatively more likely to choose the wrong projects or allocate insufficient resources to the ones that are chosen. Hence, we derive two hypotheses:
Hypothesis II: Foreign subsidiaries are more likely to cancel innovation projects than host country firms.
Hypothesis III: Foreign subsidiaries are more likely to delay innovation projects than host country competitors.
Reinforcing and mitigating factors
International R&D units fulfill differentiated roles within the MNC network. They are reflected in their charter or mandate, i.e. the shared understanding between subsidiary and headquarters about the scope of the subsidiary's responsibilities (Birkinshaw/Hood 1998) . These range from home-base exploiting mandates (e.g. adaptation of existing products to local demands or regulations) to home-based augmenting ones (Kuemmerle 1999) . In the most extreme case, units at international subsidiaries can become centers of excellence which have superior sets of capabilities, acknowledged by the parent company, and the clear intention to derive value from these capabilities for the MNC as a whole (Frost/Birkinshaw/Ensign 2002) . Shifts in subsidiary mandates are typically an evolutionary process based on headquarters' decisions but also capability building at the subsidiary level and the quality of its local environment (Nobel/Birkinshaw 1998) .
In line with Cantwell/Mudambi (2005) we will use the terms competence-exploiting and competence-creating mandates. These authors provide an overview on different subsidiary mandate classifications and relate them back to the general distinction between exploitation and exploration in organizational learning. The former relies on existing knowledge, processes and customers, while the latter generates new ones (March 1991) . Caves (1971) argues that liabilities of foreignness can be overcome if international firms already possess firm-specific advantages. We extend this idea to subsidiary mandates and argue that liability of foreignness is especially relevant for subsidiaries with competence-creating mandates while exploiting ones may benefit from existing assets inside the MNC. We propose:
Hypothesis IV: Competence-exploiting subsidiary mandates help to mitigate the effects of liability of foreignness in all stages of the innovation process.
However, these mandates cannot be separated from a subsidiary's communication and knowledge sourcing patterns (Nobel/Birkinshaw 1998) . Frost/Birkinshaw/Ensign (2002) suggest four sources for competence development: customers, suppliers, competitors and external research institutions such as universities. The latter is most closely related to the acquisition of new knowledge and hence competence-creating mandates (Nobel/Birkinshaw 1998) . Subsidiaries with the capabilities to access university knowledge from both domestic and foreign locations may possess firm-specific advantages compared to local rivals that mitigate the effects from liability of foreignness. We argue:
Hypothesis V: Foreign subsidiaries with the capabilities to acquire knowledge from both domestic and foreign universities are less likely to suffer from the effects of liability of foreignness across all stages of the innovation process.
Communication with host country customers, suppliers and competitors has been linked to competence-exploiting strategies (Nobel/Birkinshaw 1998) . Intensive network relations developed over time generate mutual trust and interactive learning (Hakanson 1989 ) which may in turn provide responsiveness to the local market environment (Bartlett/Goshal 1987) . As a result, the lack of local embeddedness as a source for liability of foreignness could be overcome. We hypothesize:
Hypothesis VI: Foreign subsidiaries with knowledge sourcing from host country customers, suppliers and competitors are less likely to experience the negative effects from liability of foreignness across all stages of the innovation process.
Empirical study Estimation strategy
Liability of foreignness is not a tangible concept. It cannot be easily observed and survey respondents cannot simply be asked to estimate its extent. Therefore, an indirect approach is required. We follow the comprehensive measurement framework suggested by Mezias (2002a) . It demands a firm level analysis with controls for other liabilities, contextual aberrations (e.g. size, age, newness) and domestic companies (which can also be multinational) as the comparison group. Within this framework we will address our research hypothesis by testing observable symptoms, asking: Are foreign firms more likely to neglect, cancel or delay their innovation projects abroad? We will estimate the probability of each of these three decisions separately but simultaneously via a trivariate probit model to make optimal use of the available information (for more methodological details see the annex). We will apply this concept to a market with a well developed innovation infrastructure and established innovation activities from multinational corporations: Germany. According to the World Investment Report, 19.1% of multinational firms with extensive R&D expenditures place R&D activities in Germany, which makes it the 8 th most attractive foreign R&D location in the World (UNCTAD 2005) .
Data
For the empirical part of this analysis we use cross section data from a survey on the innovation activities of German enterprises called the "Mannheim Innovation Panel" (MIP). The survey is conducted annually by the Centre for European Economic Research (ZEW) on behalf of the German Federal Ministry of Education and Research. The methodology and questionnaire used by the survey, which is targeted at enterprises with at least five employees, are the same as those used in the Community Innovation Survey (CIS), conducted every four years under the coordination of Eurostat. For our analysis we use the 2003 survey, in which data was collected on the innovation activities of enterprises during the three-year period 2000-2002. About 5,000 firms in manufacturing and services responded to the survey and provided information on their innovation activities. 4 We utilize this data to operationalize the concepts presented above. Non-innovating firms were excluded from our analysis, because most variables can only be constructed for firms with innovation activities. Additionally, we complemented this dataset with international trade data provided by the OECD ( CIS surveys are self-reported and largely qualitative which raises quality issues with regards to administration, non-response and response accuracy (for a recent discussion see Criscuolo/Haskel/Slaughter 2005) . First, our CIS survey was administered via mail which prevents certain shortcomings and biases of telephone interviews (for a discussion see Bertrand/Mullainathan 2001) . The multinational application of CIS surveys adds extra layers of quality management and assurance. CIS surveys are subject to extensive pre-testing and piloting in various countries, industries and firms with regards to interpretability, reliability and validity (Laursen/Salter 2006) . Second, a comprehensive non-response analysis of more than 4,000 firms showed no systematic distortions between responding and non-responding firms with respect to their innovation activities. Third, the questionnaire contains detailed definitions and examples to increase response accuracy. Longhand questions (e.g. "Please describe your most important product innovation briefly") allow robustness checks for multiple choice answers.
In conclusion, the major advantages of CIS surveys are that they provide direct, importanceweighted measures for a comprehensive set of issues (Criscuolo/Haskel/Slaughter 2005) . On the downside, this information is self-reported. Heads of R&D departments or innovation management are asked directly if and how they are able to generate innovations. This immediate information on processes and outputs can complement traditional measures of innovation such as patents (Kaiser 2002 , Laursen/Salter 2006 .
Our dataset consists of 1,010 company observations for which all variables of our model are available. The actual influence of foreign stakeholders (e.g. foreign management, shareholders, employees) cannot be readily observed. Hence, we rely on a conservative measure for identifying a firm as foreign: 5 We treat a company located in Germany as foreign if it indicated that it is part of a multinational group with its headquarters abroad. Following this line of reasoning, 95 foreign firms in our sample conduct innovation activities in Germany. The remaining companies will be the control group in all further steps of the analysis. This provision follows the rationale that foreign-controlled firms should be compared with a complete sample of host country companies, not only domestically controlled multinationals (Mezias 2002a ).
Variables
Dependent variables
Our three dependent variables are binary in nature. We derive them from three direct questions as to whether firms experience barriers in their innovation activities that prevent them from starting at least a single new project 6 (neglect), cause them to abandon at least one (cancel) or seriously delay at least one (overrun). Our firm level perspective necessitates the definition of a common standard ("at least a single one"). One could certainly argue that project data would provide additional insights. However, project setups and boundaries vary significantly across firms, which makes it difficult to draw general conclusions. The limitation to firm-level data should nevertheless be kept in mind when interpreting the results. In the absence of more detailed data we are confident that our conceptualization provides adequate, conservative measurement.
Independent variables
The dummy variable indicating whether a company is foreign-controlled or not ("part of a multinational group with headquarters abroad") is the cornerstone of our analysis. Our hypotheses will be supported if the coefficients for this dummy variable are positive and significant in all three equations (neglect, cancel, overrun).
To ensure the reliability of this measurement of liability of foreignness we have to control for the effects from other liabilities (e.g. size, age/newness) and other influences (Mezias 2002a) . Most importantly, Hakanson/Nobel (2001) find that firms that were acquired by foreign firms are already better embedded in the host country than greenfield investments. However, this effect evaporates over time. For all foreign controlled firms in our sample, we investigate whether the majority of their shares have been acquired by a foreign company. 7 This is the case for 31% of foreign controlled firms. All acquisitions took place between 1999 and 2003. We add an additional dummy control variable to control for this effect.
We compare foreign subsidiaries with local firms, in contrast to most other studies in the field that focus strictly on subsidiaries or home country reference points (see for example Cantwell/Mudambi 2005 , Nobel/Birkinshaw 1998 . Hence, mandates need to be defined for both foreign and domestic firms. We develop these measures based on a survey question on firm's innovation strategy. Firms rate the importance of several strategy options on a 4 point Likert scale (not relevant -high). We construct scales by adding up these responses and dividing it by the maximum, i.e. firms with the most pronounced mandate have a value of 1. We capture patterns of knowledge sourcing through survey questions 8 on the origins of the firm's most important sources for innovation along four dimensions: customers, suppliers, competitors and universities. We construct a scale based on three dummy variables indicating German customers, suppliers and competitors that are used as sources for innovation by adding them up. Besides, we introduce two separate dummy variables on knowledge sourcing from domestic and foreign universities to test hypotheses V and VI.
We also control for regional effects (whether a company is located in Eastern Germany and hence the particular German effect of reunification), company age 9 and firm size (measured by the number of employees in logs). We introduce control variables for a firm's 10 productivity (turnover per employee), export intensity (share of turnover with exports), profitability 11 and R&D intensity (R&D expenditure as a share of turnover). The latter has often been used to measure not only a firm's knowledge intensity but also its absorptive capacities (Cohen/Levinthal 1989) . Finally, firm culture has been identified as an important determinant of success in innovation activities (van der Panne/van der Beers/Kleinknecht 2003). We address it through a combined scale of the importance of innovation incentives and stimulation (e.g. monetary incentives). A detailed description of the scale and its construction can be found in the annex.
Looking beyond the firm level, business expenditures on R&D have been found to present important signals for foreign R&D engagements (Feinberg/Gupta 2004) . We control for this effect by adding the share of Germany in OECD R&D expenditures for each industry 12 and the revealed comparative advantage (RCA) per industry in 2002 as a measure for competitive performance. 13 Besides, to control for basic differences in technology we introduce industry dummies. 14
Descriptive statistics
In this section we highlight major patterns in the variables presented before. A complete list of means and standard errors can be found in Table 2 of the annex. Roughly ten percent of the firms in our sample are foreign-controlled. They are on average not more likely to neglect innovation projects (40%) than their German counterparts (41%). Then again, they are typically more likely to cancel (41% vs. 25%) or delay projects (71% vs. 50%). Hence, a prima facie comparison partly supports our hypothesis on the effects of liability of foreignness.
However, these trends could also be attributed to other differences in firm characteristics. Most importantly, foreign-controlled firms are on average larger in terms of employment than the German ones. They are also more productive and export-oriented, but have lower R&D intensities (4% compared to 5%). This might be due to the fact that they are more engaged in stimulating innovation activities. Interestingly, the foreign-controlled firms are typically older, measured from the time of their foundation in Germany. In conclusion, a multivariate analysis is warranted. Table 1 presents our estimation results for core variables (estimation results including all control variables are available in Table 3 and Table 4 in the annex). 15 We estimate two separate empirical models. Model 1 tests the main effects reflecting hypotheses I, II and III. We include additional, multiplicative interaction effects between foreign controlled firms and firm's mandates (innovation strategies) as well as knowledge sourcing patterns to test hypotheses IV, V and VI. On the methodological side we find our approach of separate but simultaneous estimation supported. All correlations (rho) between the three error terms are positive and significant. Hence, estimating the three equations as a system is clearly superior to three separate estimations. We do not develop a priori hypotheses for the control variables. However, significant results will be highlighted briefly in the annex.
Results
Starting the interpretation with Model 1, we receive differentiated support for the hypotheses of our analytical framework. We find that liability of foreignness is not a significant hurdle for foreign-controlled firms when they have to develop and mobilize ideas and skillsets to start new innovation projects (neglect). In the selection and implementation stages, though, they are more likely to make suboptimal project choices (which translate into subsequent cancellations) and overrun project budgets. Hence, hypotheses I has to be rejected, while hypotheses II and III are supported. Apparently, the pitfalls from liability of foreignness materialize as ideas have to be combined with resources to form projects. We suspect that resource planning and management in foreign-controlled firms follows templates which are deeply influenced by the experience and practice of the multinational company as a whole. These may not readily fit into the local context and the frictional losses from this liability of foreignness surface as more frequent errors and delays. There is no additional significant effect from whether the foreign control stems from an international acquisition. 0.27 0.30 * significant at 10%; ** significant at 5%; *** significant at 1%; robust standard errors in parentheses; full estimation results available in Table 3 and Table 4 of the annex.
The interaction effects of Model 2 can be interpreted as a separation of effects, capturing the particular effect of a factor (innovation strategy and knowledge sourcing) on foreign subsidiaries with regards to the likelihood of neglecting or cancelling a project, or overrunning a budget. 16 We find no factor that would influence foreign subsidiaries across all stages of the innovation process. Hence, neither hypothesis IV, V nor VI is fully supported. However, two items make a significant difference. A competence-exploiting innovation strategy makes foreign subsidiaries more likely to cancel projects but less likely to overrun budgets. This indicates that the exploitation of firm specific advantages helps foreign subsidiaries to overcome their liability of foreignness when it comes to implementing projects but they still have significantly more difficulties selecting the right projects. However, a "sticky layer" remains, in the form of increased likelihood of overrunning budgets, as evidenced by the remaining negative and significant effect from being a foreign subsidiary even after adding interaction effects. Competence-exploring innovation strategies show no significant effect for foreign firms.
Foreign subsidiaries can significantly reduce their likelihood of neglecting projects or overrunning budgets if they are able to access and exploit knowledge from foreign universities. This may reflect the unique capability of multinational firms as social communities to transfer knowledge efficiently across borders (Kogut/Zander 1993) . If foreign subsidiaries possess the capabilities to access, transfer and exploit university knowledge from abroad, they leverage it and overcome their liability of foreignness. Knowledge sourcing from German customers, suppliers, competitors or universities makes no significant difference, though, for foreign subsidiaries.
Conclusions
In this paper we focus our attention on how multinational companies can optimize their foreign innovation activities. The latter have been identified as a major vehicle for subsidiary evolution and thus as a cornerstone of MNC competitiveness. We find that foreign innovation engagements do not stumble at the idea generation stage, but rather when projects have to be selected, planned and managed.
One might argue that the courage to cancel failing projects is not a negative organizational trait at all. Pulling the plug on failing projects frees up scarce resources and employees may still draw valuable lessons from it. Hence, the tendency to cancel foreign innovation activities more frequently may just be the result of consistent project accounting. The more frequent project delays, though, spoil this argumentation and make us turn to another explanation. We argue that multinational companies have no problems in spotting worthwhile innovation impulses abroad. The effects from a lack of local embeddedness kick in once these ideas have to be prioritized and aligned with resources. We suspect that project priorities and resource planning follow general guidelines of the multinational corporation. These shared procedures provide consistency within the MNC but limit the flexibility of foreign subsidiaries to bring their innovation initiatives fully in line with host country best practices. As a result they are more often forced to recalibrate projects or necessary resources.
However, a simple switch from competence-exploring to more robust exploiting mandates is not enough to overcome liability of foreignness. It helps foreign subsidiaries to stay within budgets but project selection is still challenging. Then again, we find evidence that multinational firms can overcome their liabilities of foreignness in the innovation process if they leverage their unique capability to transfer knowledge across borders. They are better prepared to acquire valuable knowledge from foreign universities which sets them apart from host country competitors. As a result, the effects from liability of foreignness are reduced. Luo/Shenkar/Nyaw (2002) suggest more generally that liabilities of foreignness can be mitigated through offensive (local immersion) or passive strategies (reserve). We argue that only the former is a suitable option in innovation activities that rely heavily on inter-firm and interpersonal relationships. Hence, we can derive several recommendations for the innovation management of foreign subsidiaries. First, foreign subsidiaries can achieve their full potential if they leverage their expertise in identifying, transferring and exploiting international scientific knowledge. With respect to tackling project delays we opt for external, host country expertise in resource planning and accounting to achieve more realistic and tailor-made budgeting/scheduling. The project selection issue is more challenging since it is less suitable for outsourcing. We argue that foreign subsidiaries should actively encourage host country feedback on their innovation projects. This can be achieved by outlining and discussing broader innovation roadmaps for the future or active engagement in local technological networks. Finally, we suggest that foreign subsidiaries may streamline their innovation activities by benchmarking their innovation processes with host country, not MNC, counterparts. The MNC does not need "one size fits all" subsidiaries across the world, but perfectly fitted beachheads that plug into local innovation systems and get the most out of them for the better of the whole MNC.
Our analysis faces certain limitations which may in turn provide valuable roads for further research. Our dependent variables are rather low thresholds to cross (e.g., overrunning at least one project). As mentioned before, a project-level analysis may provide more targeted results if the heterogeneity in project delimitation across company lines can be overcome. Besides, not all projects are equally costly and important. Studies moving in the direction of such distinctions may provide important new insights into decision making mechanisms inside foreign subsidiaries and the effects of liability of foreignness. Hence, this study should be considered a first step. What is more, offshoring R&D activities is mostly discussed with reference to the destinations China and India. By considering Germany we focused on an important hub in innovation activities with established foreign links. We expect the effects of liability of foreignness in developing countries to be even more pronounced. Hence, we consider that comparative analysis could be very promising.
Annex Econometric model and method
The occurrences of neglected, cancelled or overrun innovation projects are not independent of one another. It is quite conceivable that firms experience all of them at the same time or none at all (we found some of these cases in the data). To model this link between the three events adequately, we use a trivariate probit model instead of estimating the equations separately for each decision. 17 Within our empirical framework, the trivariate probit is superior to multinomial logit models since it allows us to reflect simultaneous multiple-event occurrence. The trivariate probit model is directly derived from the standard probit model, but allows more than one equation with correlated disturbances. This technique is comparable to the seemingly unrelated regressions model. Estimating three equations simultaneously allows us to improve the estimated sampling precision and subsequently facilitates a more complete usage of the available information. In essence, each probit equation holds information on factors that influenced the decisions on all three options. Estimating these equations simultaneously utilises this information for the complete system. The specification for our three-equation model is: Estimating trivariate or more generally multivariate probit regression models using maximum likelihood methods involves some unique challenges. Normal probability distribution functions have to be calculated in the evaluation of probit-model likelihood functions. While algorithms for the bivariate case exist, higher dimensional normal distributions are still challenging. Hence, we turned to a simulation-based technique: the Geweke-Hajivassiliou-Keane (GHK) simulator. 18 This simulator relies on sequentially conditioned, univariate normal distribution functions, through which multivariate normal distribution functions can be expressed.
Discussion of control variable results
We develop no a priori hypotheses for the control variables presented in Table 3 (we focus this discussion on main effects presented in Model 1 of the results section). Hence, the discussion of their outcomes is explorative and extends the analytical scope of this paper. We identify two primary streams behind neglected, cancelled or overrun projects. Firstly, pressures from the environment force companies to narrow their project focus. Secondly, too many prospective project impulses propel prioritisation and concentration.
With respect to other liabilities we find an interesting regional effect in East Germany. Innovation processes there appear to run more smoothly across the board. Given that the bulk of innovation activity is still concentrated in the Western part of the country 19 , the smaller number of innovation projects in East Germany appears to be more focused and better planned, which translates into fewer problems, albeit on a low overall level. Firm age makes companies more likely to neglect projects while firm size makes them more likely to overrun budgets. If companies are involved in M&A activities they become more prone to exceeding project schedules. We suspect that post-M&A integration efforts divert resources away from innovation projects.
The indices on innovation strategies (mandates) yield interesting results. Both competencecreating and exploiting strategies make firms less likely to neglect projects. However, exploiting strategies lead to firms canceling fewer projects. Still, the ones that are carried out are more likely to overrun their budgets. One may argue that existing competencies make it easier for firms to select projects but may also provide a false sense of certainty about what resources are necessary for implementation.
Focusing on export intensity, we suspect that firms that have to provide customer responsiveness across national and cultural borders face incalculable risks that impair exact project planning, resulting in budget overruns and neglected projects. Multinational firms (German or foreign controlled) are also more likely to cancel projects. For profitability we find a predictable relationship between company success and future investments: Negative results propel cost reductions and hence project cancellations, while higher profits provide some slack for investment in projects that would otherwise have been shelved.
R&D intensity and external innovation impulses are strongly linked to absorptive capacity. If companies bring more ideas into their company they will probably also be more likely to set priorities and neglect certain initiatives with lower importance. This is supported by the innovation impulses from German universities and an increased likelihood to neglect projects. Inputs from foreign universities, though, increase the likelihood of budget overruns. Besides, higher levels of educated employees with the absorptive capacities to judge projects adequately leading to an increased likelihood of cancellations.
With an eye on industry variables we find that an environment in which knowledge and technology are more dynamic produces more project options. Firms have to set priorities and therefore neglect certain projects. What is more, the projects in these fields are less predictable in terms of outcomes and necessary resources. Increased rates of project cancellation and/or delays are the result.
Construction of the stimulation scale
The scale is created through principal factor analyses and varimax rotations. The results strongly indicate a single factor: One eigenvalue is above 1 (5.88), Cronbach's alpha Scale reliability coefficient 0.943, average interitem covariance 0.63.
The scale variables that entered the estimation model are the factor loadings rescaled between zero and one. The factor items are the survey responses on a four-point Likert scale of importance to the following components of stimulation techniques for innovation: 0.30 * significant at 10%; ** significant at 5%; *** significant at 1%; robust standard errors in parentheses
Estimation results
